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d etermining a Lhematrcal -ult of carrying out a, option of 
vector or matril algebra on input data, 

wherein sle-st— oligomers * and & are a subset of 
all srng.e-str.nL oligomers and are each in 1:1 correspondence 

\ ■ - i ? m in an abstract m- 

with the basis vectors e ir i - l, 

dimensional vector\ space; 

\ it anri f ■ represents an m 

wherein a set\of the oligomers E t and E, rep 

tnr A S- V, ei , wherein the Ei and E, oligomers 
component vector V ¥ i t v t »i, 

\ - with the Et oligomers 

have complementary nucleotide sequences, wrth 

representing the i-t\ component of V for which the amplitude V, 
ls positive, and the 1 oligomers representing the i-th component 
of v for which Vi is negative; and 

serein the concenVrat.on of each of the oilers Ei or Ei 

• i ,o the absolute value of the amplitude Vi of the 
is proportional to the acsoruu 

i-th component of V, 

the method comprising the steps of 
(1) obtaining a composWn comprising at least one set of 
slng le-stranded oligomers X* * presenting the components 
of . vector, herein the conizations of the oligomers * or & 
in the composition are proportLal to the absolute values of 
the amplitudes of the components\he y represent, wnrch 
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composition represents input data; and 

\ i^^c-t- one physical or 

2) subjecting -id composition to at ieast 

chemical treatment having an effect on said oligomers in said 
coition t h atl an anaio, mentation o f an ope™ o £ 

vector or matrix aLbra, and 

• X. effect of said treatment on said 
(3) detecting the ettect 

o^omers in said coLition to determine t h e analog tes.it of 
carrying out said opelion of vector or matri* algebra on said 

input data; \ 

wherein said analog\esult of carrying out said operate 

^ectotot^aUon said input data is guantitatively 
% dependent on t h e concentrates of said at ieast one set of 
l ^gle-strandedolig^^ 



\ ,._,„<= Haim 10, wherein said at 

u (Twice amended) \he method of claim 
T. . . „ ch V lca i treatment in step (2) i= selected 

sj{ least one physical or chemical 

^ „ • A „ of (a) changing the relative 

J>\ £tom the group consisting of (a) 

^-vV of the oilers in Sald compOSltl ° n ' {) 

>\oncentrations of V ^ ^ 

^'allowing complementary oligW m 

„ ther (O \termining the concentration of 
hybridize to each other, (c) o^t 

. in thAcomposition, (d) separating 

double-stranded oligomers in the \ 

A,„hle-stranded oligomers m 
double-stranded oligomers from non-dWe 

osl tion ,e, -asuring the \te of hybridization of 
the composition, \^ 
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V „ in the composition, (f) Ugating 
complementary oligomers in 

oll gomers toget he\ «„ adding ^ — " t0 ^ e " " 
an in a\ enzyme-catalyzed reaction, W -i- » 

oli gomer as a templL in synthesizing a complementary 
seq uence in a poly meLe-catalyzed reaction, U, phosphorating 

, ,. V 5, terminus of an oligomer in an enzyme- 
or de-phosphorylatmg V 5 terrain 

.• nn Ld (k) cleaving an oligomer with a 
catalyzed reaction, ^ w 

restriction enzyme. 



13 (AmenL) The method of claim 11 wherein said 
operation of matL algebra i, addition of vector and 

said method comprises obtaining, for each vector to be 

added, a set of sin\le-stranded oilers * and & representing 

, of th\ vector, wherein the concentrations of the 
the components of tW vecLoi, 

E and E arl proportional to the absolute values of 

oligomers Ei ana di( ? f f 

the amplitudes of the Uponents they represent; 

mixing together, f\r each vector to be added, an amount of 
the set of oligomers representing said vector that is normalized 
to be proportional to theU of the absolute values of the 
amplitudes of the components of said vector; 

a no W1 n g complementary \ligomers in the resulting mixture 
to hybridize under conditions\that allow only complementary E, 
and Ei strands to hybridize to\orm stable double-stranded 0** 



Dc2# 289252 



AtfyDkt. No. 31860-139491 



complexes; and 

separate tfcj ^ »bridi~.. oWe-stranded Olivers 
£rom th e resultin^ture o f oU g ., -ret. ott-lnin, a set 
of M ^4i Olivers th at represents the .* of the 

added vectors. 



15 Wnded, The method of claim 11 wherein said 
operatron o\ mat,!, alo.er.ra is o b tainin g the cute, product 

\ , ■ _ i 9 . , m f and Wj for j - 1/ 

-p *-,\r. vprtors Vi for 1 - if z ' 
matrix of tvto veaoxs Vl 

2 ' '^id' lid comprises o b tainin g a set of dimeric, sin.le- 
> branded olioirs, each of which comprises U> a first sin g le- 
3 trahded oliclr seance selected from the .roup consists of 

\ n ? m, [andj 

E . or El for eac\ i-th component of V f or r 1 , . • • 

Jhich^omerA^ned at its 3' end to the , end of 
second sin g le-stlded oli.omer se.uence selected from the g roup 
consist^ of «, o\ * *>r each ,-th component of . for all , - 

" ] Terein said re\ultin g set of sin g le-stranded, dimeric 

m\ reoresentation of the matrix formed as 
oligomers is an analoi representat 

i +. r^-f cAi d two vectors, 
the outer product of s^ia two ____ 



I 
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17. \ (Twice amended) A method for obtaining a data set 
Vl » from an\ligomer-based, content-addressable memory following 
input of a daXa set Ui" that represents a portion of V^, 

wherein d\a elements in the form of m-com P onent vectors V 
. Sl Vl e, are represented in the memory by a set of the oligomers 
El and Ei that are\ subset of all single-stranded oligomers and 
are in 1:1 correspondence with the basis vectors e, for i - 1, 2, 
.... in an abstract mVmensional vector space; 

wherein oligomers \ and Ei have complementary nucleotide 
sequences, with El oligomL repr^senX^fTe i-th component of V 
for which the amplitude V, V^tle, and E, representing the 



negative; and 

ach of oligomers Ei and Ei is 
of the amplitude Vi of the i- 



i-th component of V for which V± is 

wherein the concentration 
proportional to the absolute value 
th component of V; 

the method comprising: 
(a) preparing a content-addressabl\memory representing 
memory matrix Tlj in which are stored data\ets corresponding to 
vectors Vl « for a = 1 to a - n, where i - 1, Y • ■ - "herein 
Tij is the sum of all of the outer products V^V for i # j ; 

comprising obtaining for each vector V a s\of single- 
stranded oligomers, each of which comprises a firs\single- 
stranded oligomer sequence selected from the group consisting of 
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Ei or X for each i-th component of V a for i = 1 to i = m, and 
furtheAomprises a second single-stranded oligomer sequence 
selected \om the group consisting of Ej or Ej for each j-th 
component oW for j « 1 to j = m, except for i = j; and then 
pooling saiAets of dimeric oligomers obtained for each vector 
V* for a = 1 to\a = n thereby forming a set of oligomers 
representing a c\ntent-addressable memory; 

(b ) combining said pool of dimeric oligomers with a set of 
oligomers representing partial data set under conditions 
wherein oligomer sequ\nces ^ and E> of data set U, b hybridize 
specifically to complementary sequencejM^ and E 3 present in said 
memory pool oligomers; ail 

obtaining an isola£ed\set 



f monomeric oligomer strands X± 



comprising the oligomer sequWjes El and E, of said memory pool 
oligomers that hybridized spec 
wherein said Xi oligomers do no 



fically to said Ui b oligomers, 
t\further comprise said Ej and Ej 
sequences of said memory po^/ Dli^mers that are complementary 
to said Ui b oligomers; 

(c) combining said set of X ± olWrs with a set of 
single-stranded saturating oligomers comprising a set of Ei and 
Ei oligomers representing the complete se\of basis vectors e, 
for i = 1 to m, wherein the Ei and E ± oligomers are sub- 
stoichiometric relative to said set of Xi clivers, in that the 
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number of oHgoAin the set of X, oligomers is greater than 
the number of saturating oligomers, so that complementary 
sequences hybridize t\each other, denaturing the resulting 
duplex molecules, and isolating the subset of X, oligomer that 
hybridized specifically tV said Bl and Ei sequences, to obtain a 
set of saturated Xi strands\ 



Xo) iteratively, using the set 
ained in each previous 
set of oligomers representing 



(d) repeating steps (b)> 

of saturated Xi strands, S(Xi) \>bt|a 

implementation of step (c) as th> 

partial data set ^ employed in t\e subsequent implementation of 
step (o), until successive itera^oi yield the same set of 
oligomer strands X, produced by step \) that represents data set 



25 . (Twice amended) A content-addressable memcj, 
representing a memory matrix Tl) in which are st^i data sets 
corresponding to vectors V/ for i - 1 to "herein Tll is 

the sum of all of the outer produc^WV f or i # j ; 

wherein data elements in j/QL of m-component vectors V 
. X, Vl e, are each represented in the memory by a set of the 
oligomers El and & tha^re a subset of all single-stranded 
oligomers and areX h in 1:1 correspondence with the basis 
vectors e, forX= 1, 2. . . .m in an abstract m-dimensronal vector 
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space; 

wherein oligomers E, and E, have complementary nucleot. 
sequences, with El oligomers representing the i-th comport of V 
for which the amplitude V, is positive, and E, repressing the 
i-th component of V for which Vl is negative; and/ 

wherein the concentration of each of oligomers Ei and Ei is 
proportional to the magnitude of the amplit/e V, of the i-th 
component of V; comprising: A / 

a content-addressable memory repr^J^g memory matrix Tij in 
which are stored data sets correspMhg to vectors V, a for a = 1 
to a = n, where i = 1, 2, . . . 

comprising a pool of d/eric, single-stranded oligomers 
comprising a set of dime/c oligomers for each vector V a , 

wherein each dim/ic oligomer in the set of oligomers for 
each vector V a comprises a first single-stranded oligomer 
sequence selec^/ f rom the group consisting of E, or E, for each 
i-th compone/ of V a for i = 1, 2, . . .m, 

which oli/mer is attached at its 3' end to the 5' end of a 
secondifngle-stranded oligomer sequence selected from the group 
con^/ting of Ej or Ej for each j-th component of V a for all j = 
1/to j = m, except for i = j • 
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27 . \ (Twice amended) The method o£ claim 11 wherein said 
operation A matrix algebra is determining, the inner product of 
two vectors XmcJ W, and said method comprises: 

,i) obtaiLg for each vector V and W, sets of single- 
stranded oligomL E, and Ei representing the components of the 
vect or, wherein t\e conceptions of the oligomers El and E, are 
Proportional to A absolute values of the amplitudes of the 
'components they represent; and 

also obtaining V set of single-stranded oligomers El and E* 
presenting the components of vector E that are complementary 
to said oligomers reprLenting vector n, wherein the relative 
concentrations of the oligomers representing n are proportional 
to the concentrations of\heir complementary oligomers in n, 

wherein the nucleotid\ sequences of oligomers that 
present the components oAaid vectors V, ,, and w have 
minimal overlap with the nuclide sequences of the oligomers 
representing the other componen\s of said vectors; 

combining samples of 4 oligomers representing vector 
V with samples of the oligomers reVesenting vectors n and W in 
separate reaction mixtures and measuring the rates of 
hybridization of said mixtures, and obWng a numerical value 
prop ortional to the inner product of theVwo vectors from said 
rates of hybridization. \ 
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28 ^retfho'd of claim 11 wherein said operation of 
m atri* aUa \ opining «» ^ * ^ "* & 

vector, and 

said method comprises 

(a) obtaining\ set of single-stranded oligomers 

representing matrix V wherein each matrr* component T„ is 

represented by single\stranded oligomers comprising a dimeric 

„f Ae form 5' -A-B-3' selected from the group 
oligomer sequence of the rorm o 

consisting of , - lBl , (E W^> ^ • -^^'< ^ 
5 .- lEl)lEll -V, and wi^n he concentrations of said dimeric 
oiigomers T„ are proportion to the absolute values of the 
iiponents they represent; 
jingle-stranded oligomers El and Et 
representing the components ofV a vector V, wherein the 
concentrations of said oligomerW and E, are proportional to 

i ■ \, , h <a <? V. of the vector components 
the absolute values of the amplitudes V, 

they represent, 

wherein the nucleotide sequence* of oligomers that 
present the components of said matr\x T and said vector V have 
mi nimal overlap with the nucleotide sequences of the oligomers 

representing the other components of sai\matri X and sard 

vector; 



amplitudes of the matri) 

(b) obtaining a set oi 
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,c) obtaining * set S of single-stranded oligomers E, and 
& having the seguenci of the A portions of those dimeric 

..tinnLtrix Tii which also comprise in their B 
oligomers representing matrixi^ w 

, .VU pither the same as or complementary 
portions sequences whietf eitner 

to the oligomers representijta said vector V, 
wherein the set of sing^r\ded oligomers 8 is an analog 
representation of the inner prod^t of sard matrix T and sard 
vector V. 
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